Anaerobic digestion is a widespread bioprocess to reduce organic waste volumes and produce methane rich biogas that can be captured as a source of renewable energy. While anaerobic digestion has primarily been applied to produce methane and stabilise organic matter, intermediates of the digestion process have applications as commodity chemicals or as pre-cursors to a range of bio-based products (e.g., biofuels, bioplastics, biotextiles, biochemicals).Therefore, valueadding to waste, where organic waste is used as a feedstock is one strategy to achieve more cost-efficient bioprocesses and lower carbon footprints.
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However, one of the main challenges for producing higher value organic compounds (as compared to biogas) from anaerobic digestion is the difficulty associated with robustly controlling mixed-culture fermentation products. Current research on microbial ecology of anaerobic digestion processes has advanced into the linkage between microbial community and reactor performance, but the complexity and diversity of anaerobic digestion configurations and operational parameters limit the understanding of these interactions.
This study aims at developing fundamental understanding of how operational parameters can shape microbial communities or lead to a loss in microbial functionality that can influence the behaviour of the rest of the community. These mechanisms will be elucidated by coupling physicochemical analyses with next generation molecular techniques including meta-omics approaches. The linkage of key microbial populations and functions with operational data can prove to be a powerful tool for manipulating and controlling processes towards a desired commodity.
